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Specification 

1. Title of the Invention 

Matrix Liquid Crystal Display Panel 

2. Claims 

(1) A matrix liquid crystal display panel, 

characterized in that in said matrix liquid crystal display panel in which 
a number of pixels comprising a liquid crystal layer and an electrode having 
switching devices for driving said liquid crystal layer are arranged in the 
longitudinal and lateral directions and are driven in a matrix manner, a 
decoder circuit is provided for each of said pixels. 

(2) A matrix liquid crystal display panel according to claim 1, 
characterized in that said decoder circuit is constructed by a plurality of 
switching devices connected in series. 

(3) A matrix liquid crystal display panel according to claim 2, 
characterized in that said plurality of switching devices are constructed by 
an enhancement type MOS transistor and a depletion type MOS transistor. 

3. Detailed Description of the Invention 

The present invention relates to improvements in a liquid crystal 
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substrate on which a transparent electrode is provided on one side and it is 
an object to realize a reduction of the number of external connecting 
terminals and to improve the reliability of a display apparatus. 

The invention will now be described with reference to the drawings 
hereinbelow. 

A conventional liquid crystal display panel using an MOS-type 
transistor is constructed as shown in Fig. 1. Fig. 1 is a schematic diagram 
showing the construction of the conventional display panel. A unit pixel 
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comprises an MOS-type transistor 1, a liquid crystal ceii 2, and a charge 
accumulating capacitor 3. For example, when an ON signal is supplied to a 
scanning electrode Xi, the MOS-type transistor 1 is turned on to charge the 
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that an OFF signal is supplied to the scanning electrode, the liquid crystal 
layer 2 is in the ON state while a voltage is applied to the liquid crystal layer 
2 by the charges in the capacitor 3, and optical characteristics of the liquid 
crystal l ayer 2 are controlled by a video signal. As shown in Fig. 1, the unit 
pixels are arranged in a matrix form and are driven by linear scanning, 
thereby obtaining a moving image display. The operation of the display 
panel requires to connect external driving circuits, the scanning electrodes, 
and the video signal electrodes. In the case where the unit pixels are 
arranged in a matrix form of M rows and N columns, when the number of 
scanning electrodes is set to M and the number of video signal electrodes is 
set to N, the number of external connecting terminals amounts to (M + N). 
Performing a display similar to that by a CRT requires at least about the 
amounts of (M = 200 and N = 600). Consequently, the number of external 
connecting terminals amounts to 800, so that an increase in size of the 
display apparatus caused by an increase in bonding pad area, and an 
increase in costs and a decrease in reliability due to the large number of 
bonding times cause an obstacle to put into practical use. According to the 
invention, there is provided a liquid crystal display panel of low costs with 
the high reliability, in which the number of video signal electrodes are 
reduced by providing a decoder circuit for each pixel. It will now be 
described on the basis of embodiments with reference to the drawings 

turn Document ij 

Fig. 2 is a schematic diagram showing the construction of the 
display panel according to the invention. 

In each pixel, two MOS-type transistors as switching devices are 
formed in series, thereby constructing a decoder circuit 41. Signals from Xi,i 
and Xi, 2 and signals inverted by inverters 10 are supplied to the gate of each 
MOS-type transistor as shown in the diagram. A signal of a video signal 
electrode Yi is transmitted to any one of liquid crystal cells 4, 6, and 8 
depending on the signal supplied to the scanning electrodes Xi,i and Xi,2. 
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That is, the signal can be alternatively transmitted to one of the liquid 
crystal cells of three dots in the lateral direction by one video signal 
electrode. Reference numerals 5, 7, and 9 denote capacitors. 
[Embodiment 2] 

Fig. 2 is a schematic diagram showing the construction of a display 
panel in another embodiment of the invention. 

Fig. 3 shows the construction. In each pixel, any two of an 
enhancement type MOS transistor 17 and a depletion type MOS transistor 18 
as switching devices are formed in series, thereby constructing a decoder 
circuit 42. In the embodiment, since the depletion type one and the 
enhancement type one are combined and used, a negative signal is not 
needed, so that the inverter 10 in the embodiment 1 is not required. It is 
similar to the embodiment 1 that the video signal is alternatively supplied to 
one of three pixels depending on the combination of potentials of the 
scanning electrodes Xi,i and Xi,2- It is a matter of course that the case of 
combination of an n-type enhancement MOS transistor and a P-type 
depletion MOS transistor also has the function similar to the above. 

As mentioned above, according to the invention, the liquid crystal 
display panel of low costs with the high reliability is realized by providing 
the decoder circuit for each pixel to reduce the number of video signal 
electrodes. Particularly, the invention is effective to a PGB, a panel of one 
system, and a panel of a plane distribution gradation system. 
4. Brief Description of the Drawings 

Fig. 1 is a schematic diagram showing a conventional 
liquid crystal display panel using an MOS-type transistor; and Fig. 2 and Fig. 

embodiments or tne invention. 

[Description of the Reference Numerals] 

1 MOS transistor, 2 liquid crystal layer, 41, 42 decoder circuit, 10 
inverter, 17 enhancement type MOS transistor, 18 depletion type MOS 
transistor 
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